Older adults have high rates of suicide and typically seek care in primary medical practices. Older adults often do not directly or spontaneously report thoughts of suicide, which can impede suicide prevention efforts. Therefore, the use of additional approaches to suicide risk detection is needed, including the use of screening tools. The objective of this study was to assess whether brief screens for depression have acceptable operating characteristics in identifying suicide ideation among older primary care patients and to examine potential sex differences in the screen's accuracy.
desire for death are important targets for risk identification and intervention in the primary care setting [3] [4] [5] because they confer risk for mortality by suicide 6, 7 and other causes. 8, 9 Few older adults atrisk for suicide are seen in mental health settings; most seek treatment in primary care settings 10 and may even be more likely to do so than nonsuicidal older adults. 11 Primary care providers are thus well positioned to identify high-risk patients and initiate interventions to mitigate suicide-related morbidity and mortality. 12 Recent multicenter research trials support the effectiveness of collaborative care interventions for reducing and/or resolving suicide ideation among older primary care patients 3, 13 ; however, barriers exist to the accurate detection of suicide risk and intervention with at-risk older adults.
One study indicated that nearly 40% of patients 65 years or older who died by suicide had directly reported a wish to die to a medical provider during the prior year. 7 However, few at-risk older adults, particularly men, 14 spontaneously report symptoms of distress and/or thoughts of suicide, 15 which can impede the accurate detection of suicide risk. Primary care physicians often have difficulty asking their patients about sensitive topics such as suicide 16 -20 ; however, they are more likely to do so with patients who present with symptoms of major depressive disorder or those who request an antidepressant. 17 Older primary care patients who do not spontaneously report depressive symptoms may not receive needed treatment, necessitating innovative approaches for detecting symptoms of depression, including suicide ideation. No consensus exists as yet on how to identify patients at risk for suicide.
The US Preventive Services Task Force investigated whether screening for suicide risk in primary care settings reduces suicide-related morbidity and mortality, and they discovered a paucity of research addressing this question. 21 Well-designed studies are needed to explore the accuracy of screening tests for identifying at-risk primary care patients. For screening tests to be viable in primary care settings they need to be brief, valid, easy to administer and score, and written in a fashion that helps initiate sensitive clinical dialogue regarding a patient's desire for death and for suicide. Such an approach may enhance the identification of at-risk suicidal older adults in primary care, increasing the likelihood of initiating life-saving interventions.
Few studies exist that assess the psychometric properties of screens for late-life suicide risk in primary care samples. The available literature about suicide risk detection in primary care tends to report on the use of depression scales rather than dedicated suicide risk assessment instruments. The cost-effectiveness of suicide risk assessment scales as a first-line screening strategy is limited by the relatively low prevalence of suicide ideation among primary care patients. 22, 23 The use of screens that can detect depressed patients and those who may be at risk for suicide serves a dual purpose, potentially reducing costs of measures and time allotted for screening. Empirical findings suggest that primary care practitioners do not typically ask their patients about suicide. 17, 20 The use of more subtle approaches to detecting late-life suicide risk may help overcome clinicians' barriers to initiating difficult patient discussions regarding thoughts of suicide.
Vannoy et al 24 reported on the prevalence and course of suicide ideation among participants in the Improving Mood-Promoting Access to Collaborative Treatment trial, a multisite, collaborative care intervention trial for late-life depression. Presence of suicide ideation (14%) was screened using a single item on the Hopkins Symptoms Checklist instructing patients to indicate: "In the past month, how much were you distressed by thoughts of ending your life?" Options ranged from "a little bit" to "extremely." The authors indicated that assessment of suicide ideation increased the likelihood of receiving effective care; however, they did not report on the operating characteristics of this screening item, such as its sensitivity, specificity, and positive or negative predictive values. This item does not assess the presence of suicide ideation, only of distressing suicide ideation, yet research does not indicate a higher risk for suicide among patients reporting distressing suicide ideation versus any suicide ideation. Hence, use of this item could potentially limit the detection of suicide ideation among those who do not experience or endorse the symptom as distressing.
The 9-item Patient Health Questionnaire (PHQ-9) 25 is increasingly being used as a screen for depression in primary care. Benefits of this scale include its relative brevity, standardized administration and scoring, and item content reflecting the 9 Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition symptoms of major depressive disorder. 26 Nonetheless, the measure's suicide ideation item, which instructs patients to report on the frequency of "thoughts that you would be better off dead, or of hurting yourself in some way" during the previous 2 weeks, conflates death ideation with suicide ideation. Little research exists assessing the operating characteristics of the PHQ-9 suicide ideation item with older primary care patients. Sirey and colleagues 27 reported that 13% of older, home meal-delivery recipients interviewed endorsed suicide ideation on the PHQ-9.
They noted an increase in prevalence of suicide ideation with increasing depressive symptom severity and an association with the presence of chronic pain, but noted that some older adults endorsed suicide ideation in the absence of depression. They did not report on the operating characteristics of the suicide ideation item with respect to detecting suicide ideation assessed with an external criterion measure. Donnelly and Kim 28 reported on the prevalence of suicide ideation as reported by older Korean adults recruited from a senior's center who completed a Korean translation of the PHQ-9; they focused on positive responses to the options of having suicide ideation for "several days" (8.9%), "more than half the days" (3.4%), and "nearly every day" (3.4%). However, these authors did not report on the operating characteristics of this item with respect to the external criterion of suicide ideation, and so sensitivity, specificity, and positive and negative predictive values were not available for detection of late-life suicide risk using the PHQ-9 suicide ideation item.
In the present study, we assessed the operating characteristics of the Geriatric Depression Scale (GDS), 29 a common screen for late-life depression, 30 with reference to presence of suicide ideation in a primary care sample of older adults. Unlike most other depression assessment tools, such as the Hamilton Rating Scale for Depression (Ham-D) 31 and the PHQ-9, 25 the GDS does not assess somatic symptoms of depression. Given that somatic symptoms are common among older adults, the use of depression measures to assess somatic symptoms might artificially inflate the prevalence of late-life depression. 29 The GDS yes/no response key is easy to score and the measure is available in longer (30-item) and shorter (15-item and 5-item) formats. The GDS does not include an item directly assessing presence of suicide ideation, which is an obvious limitation. However, research indicates that GDS total scores and a 5-item subscale can effectively differentiate older adults with higher versus lower levels of suicide ideation. 32 The 5 items of this empirically derived subscale assess perceived hopelessness, worthlessness, emptiness, an absence of happiness, and lack of perception that it is "wonderful to be alive," all of which are variables theoretically and empirically associated with suicide ideation. 1, [32] [33] [34] Furthermore, research supports more subtle approaches that can be used to assess the presence of suicide ideation among older adults 33 given their general tendency to downplay the presence and severity of depressive symptoms. 14, 15 Hence, in the present study we assessed whether the GDS 29 has acceptable operating characteristics in identifying older primary care patients who express a desire for death or for suicide. We also examined potential sex differences in the scale's accuracy given sex differences in older adults' suicide ideation, 4, 34 rates of suicide, 2, 35 and symptom reporting.
14,35
Methods

Sample
We attempted to recruit all patients 65 years of age or older who presented for care on selected days in the waiting rooms of private practices and university-affiliated clinics in general internal medicine, family medicine, and geriatrics in the Northeastern United States. Interviewers described the study to patients and obtained written, informed consent using procedures approved by a university-based research ethics board. Study safety procedures dictated that when a research interview elicited or raised questions about any type or severity of suicide ideation the rater immediately reviewed the case with an experienced supervising psychiatrist. The psychiatrist then intervened to the extent necessary and allowable per standard clinical practice; the intervention typically included discussion of the concerns with the patient's primary care provider. In principle, patients who were judged to be at imminent risk of self-harm could have been brought in for emergency psychiatric evaluation at an appropriate local facility, but this proved not to be necessary for any patient during this study.
Measures and Procedures
The severity of patients' depressive symptoms was initially assessed at the time of study recruitment with the 15-item version of the self-report GDS. 29 Blind to patient GDS scores, interviewers later administered the Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (SCID), 36 and the 24-item, examiner-rated Ham-D. 31 Patients also completed a demographic measure and trained raters conducted brief assessments of cognitive functioning, 37 physical functioning, 38, 39 and medical bur-den 40 ; the latter was completed by a physicianinvestigator (JML) based on information from the patient interview and review of the primary care medical records. In the present study, we examined patient scores on the GDS and the GDS-SI (see Table 1 ), an internally consistent (␣ ϭ 0.68), 5-item suicide ideation screen derived from the GDS, 32 comprising items assessing perceived hopelessness (#14); worthlessness (#12); emptiness (#3); happiness (#7, reverse-scored); and perception that it is "wonderful to be alive" (#11, reversescored). We previously derived the GDS-SI items by investigating individual GDS items that were significantly correlated with presence and intensity of suicide ideation, which were assessed using the Geriatric Suicide Ideation Scale and the Scale for Suicide Ideation as reported by a heterogeneous sample of adults 65 years of age and older who were recruited from medical, mental health, residential, and community sites. 32 The 5 items comprising the GDS-SI were each significantly associated with suicide ideation in that sample and demonstrated strong internal consistency (Cronbach's ␣, 0.82). We have adopted this same scale to assess its cut score for presence of suicide ideation in an older primary care patient sample.
In the present study we have used the term suicide ideation to refer to a desire for death and/or for suicide; we operationalized this construct as a score of Ն1 on the Ham-D item assessing thoughts of death or of suicide and/or Ն2 on a similar item in the SCID Mood Disorder Module. We categorized patients as suicide ideators based on endorsement of either the relevant Ham-D or SCID item (Ham-D Ն1 or SCID Ն2). We chose to create a composite measure of suicide ideation to increase the likelihood of identifying patients with suicide ideation given limitations associated with singleitem measurement and recognizing that these measures have overlapping, although distinct, time frames; the Ham-D assesses depressive symptoms during the previous week and the SCID assesses mood disorder symptoms during the previous month. We selected a relatively low level of severity of suicide ideation for our analyses to enhance detection of those patients desiring death and/or suicide. We recognized that older adults with suicide ideation who are reluctant to express thoughts of suicide to a provider might be more willing to endorse a somewhat less intense form of the symptom. 33 Those not endorsing either item were classified as nonideators.
Statistical Analysis
Demographic data were summarized using counts, means, standard deviations, and percentages. Differences between groups on continuous measures were computed using independent-sample t tests; equal variances were not assumed when the Levene test for the equality of variances was statistically significant. Internal consistency reliability was assessed using Cronbach alpha coefficient (␣). Operating characteristics of the GDS were evaluated by computing sensitivity and specificity statistics for cut scores identified using receiver operating characteristic (ROC) curve analysis; positive predictive values and negative predictive values were also computed. We tested statistical significance of the ROC curves by computing the area under the curve (AUC); to do this we plotted sensitivity against 1-specificity and compared those areas against a null hypothesis of 50% coverage. Consistent with this study's purpose of assessing the feasibility of screening for suicide ideation in an older primary care population and with its broad goal of encouraging primary care clinicians to discuss thoughts of death, dying, and suicide with their older patients, we compared patients with suicide ideation versus all patients rather than restricting our analyses to those with depression. All reported P values are 2-tailed, with ␣ set at 0.05 unless otherwise indicated. Analyses were computed using SPSS software version 16.0 for Windows (SPSS, Inc., Chicago, IL).
Results
Of 1415 individuals approached in medical practice waiting rooms for study enrollment, 704 (49.8%) *Scoring for the Geriatric Depression Scale (GDS) items involves assigning a response of "yes" or "no" to each item. These items were drawn from the GDS.
completed intake assessments. Enrollees did not differ from those who did not enroll in age, sex, or GDS score, based on available data. 41, 42 For these analyses we excluded patients who scored Յ15 on the Mini Mental State Examination (MMSE; n ϭ 4) 37 and those who had incomplete data (n ϭ 74; 51 were missing GDS data, 18 were missing the Ham-D suicide ideation item, 3 were missing SCID suicide ideation data, and 2 were missing MMSE data); this yielded 626 patients in the final sample. Patient demographic characteristics appear in Table 2 .
Two hundred twenty-one patients met Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, criteria for an active mood disorder (35%), including 109 for major depressive disorder (17%) and 108 for minor depression (17%). Patients had mean scores of 2.4 (SD, 2.74; range, ROC curve analyses next evaluated the sensitivity and specificity of GDS and GDS-SI cut scores for suicide ideator versus nonideator group status, in the total sample, and by patient sex (see Table 3 ). All ROC curves were significant and each had an AUC exceeding 80%. A GDS cut score of 4 maximized sensitivity (0.754) and specificity (0.815) for the total sample; cut scores of 5 and 3 were optimal for men and for women. A GDS-SI cut score of 1 maximized sensitivity and specificity for group status for the total sample (0.797 and 0.804, respectively), for men (0.800 and 0.809), and for women (0.796 and 0.801).
Discussion
Older adults at risk for suicide often present to primary care medical providers for care days to weeks before suicide 10, 11 ; however, barriers exist to the detection of a patient's suicide risk, including a paucity of research about effective screens for latelife suicide risk and provider discomfort when addressing the complex and sensitive topic of suicide with older patients. 16 -20 The present findings highlight the potential promise of screening for late-life suicide ideation with brief, validated depression scales in primary care practices and thus provide one approach for broaching this difficult topic with at-risk older patients. The 15-item GDS and 5-item GDS-SI accurately differentiated older primary care patients who expressed suicide ideation from those who did not, suggesting that this screen may effectively identify individuals for whom a more in-depth suicide risk assessment would be warranted. The GDS-SI demonstrated sensitivity and specificity equivalent to that of the 15-item GDS in terms of identifying people at risk for suicide. Despite sex differences in suicide rates, 2, 35 study patients did not report a significant difference in the prevalence of suicide ideation and results yielded a consistent GDS-SI cut score for men and for women; this suggests a complex association between suicide ideation and ultimate death by suicide. Busy clinicians wishing to quickly screen for possible suicide risk may thus prefer using this brief tool.
Study findings were limited to older primary care patients and to the specific measures used. Cut scores are influenced by population prevalence; investigation of late-life suicide ideation in alternate treatment settings could have yielded different cut scores. 43 We deliberately selected a relatively low threshold for suicide risk as a minimum presence of the desire for death because we recognized that frequent thoughts of death among older primary care patients can signal presence of health-related concerns, end of life issues, depression, and suicide risk. A higher threshold might have produced different cut scores. Positive predictive values for detecting suicide ideation, although relatively low, were consistent with those reported in the literature about screening for late-life suicide ideation. 44, 45 The study group was predominantly white and relatively well-educated for an older cohort; findings may not generalize to other groups. The internal consistency of the GDS-SI was acceptable and may have been limited somewhat by the small number of items in this subscale. This was a secondary analysis of data from a study exploring the naturalistic course of late-life depression and was not initially designed to assess cut scores for suicide risk; thus, data about patient lifetime suicide attempt history were unavailable for analysis. The relatively high prevalence of major depressive dis- order in this study's sample reflects our inclusion of partially remitted episodes of depression and is thus consistent with prior work in primary care settings, particularly work that uses an "inclusive" approach to ideational and somatic symptoms of depression as recommended by a multi-institutional working group in relation to research on late-life depression. 46 Findings may differ in samples with different rates of major depressive disorder. Trained interviewers collected data in the context of a research study.
Further studies are needed to compare the utility of the GDS with other instruments such as the PHQ-9. 25 Research is needed to assess the validity of brief screens with respect to longer multidimensional measures of presence and severity of suicide ideation than the Ham-D and SCID suicide ideation items, such as the Geriatric Suicide Ideation Scale. 33 Research is also needed to compare tools that more subtly screen for suicide ideation, such as the GDS-SI, with items that more directly assess the presence and intensity of suicide ideation. Outcomes research is needed to examine the prediction of suicidal behavior among older adults who screen positive for suicide ideation over the long term.
Empirical findings suggest that primary care practitioners do not typically ask their patients about suicide. 17, 20 Researchers have questioned the utility of incorporating routine screening for depression into primary health care but have noted an increased effectiveness of depression screening when it is incorporated into collaborative care programs for the treatment of depression. 47 Providers may be reluctant to engage older patients in discussions about suicide risk if they lack knowledge of available crisis and mental health resources and/or familiarity with empirical evidence that supports collaborative models of primary and mental health care in reducing late-life suicide risk. Therefore, we suggest an approach that is more subtle and designed to help clinicians overcome barriers to initiating difficult discussions regarding patient thoughts of suicide. Collaborative care has proven effective in enhancing the detection of depression, increasing the uptake of mental health services, resolving depressive episodes, decreasing rates of suicide ideation, and reducing mortality in older adults. 3, 13, 48, 49 Research is needed to investigate the feasibility and acceptability of incorporating routine screening for suicide ideation in primary care by clinicians and clinic staff and whether the use of validated scales enhances clinician comfort in discussing these sensitive issues with older adults and improves detection of those at risk for suicide.
It is important for clinicians to feel comfortable following up positive screens with a more in-depth assessment of a patient's suicide risk. Suggestions for doing so in clinical practice involve beginning the discussion by asking less threatening questions, such as questions about the patient's current circumstances, social network, activities of daily living, sleep, appetite, and other physical health symptoms, then gradually moving into questions assessing mental health difficulties, including questions about mood symptoms, misuse of alcohol and prescription medications, hopelessness, tiredness of life, the wish to die, suicide ideation, and the presence of a suicide plan. 16, 50 Although not specific to older adults, research supports the use of screening measures in detecting and responding to suicide risk in patients receiving treatment for depression. 51 Patients at risk for suicide require ongoing clinical attention and support. Providers are strongly encouraged to help at-risk older adults develop safety plans, listing personal and professional supports to whom they can reach out when they feel desperate, hopeless, and/or at risk for suicide, including telephone distress lines and crisis and emergency services. Clinicians are advised to familiarize themselves with sources of crisis and mental health care support in their communities and with available treatment guidelines. These strategies have not yet been empirically investigated among older adults; however, they are consistent with recent practice guidelines for the assessment of suicide risk and prevention of suicide among older adults. 52 Screening for suicide ideation in primary care settings may be controversial, 53 but the need for innovative techniques to enhance dialogue about patient desire for death and suicide in primary care settings is incontrovertible. To facilitate difficult discussions about thoughts of death or suicide, family physicians might consider administering a brief questionnaire containing items that have been carefully selected to identify older patients at risk for suicide. Older patients scoring Ն4 on the GDS (or Ն5 for men or Ն3 for women) and/or Ն1 on the GDS-SI may be excellent candidates for these discussions. Although the GDS and GDS-SI can both be used to identify older patients with suicide ideation, the GDS-SI may be preferable because it is briefer and less susceptible to sex differences in symptom reporting. Patients who screen positive may require more in-depth mental health assessments to determine the need for referral and treatment.
